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<« DISCUSSION
| ’ ey i . s e e s ; The structure contours are drawn on a surface underlain by upper _
(o) et : : f ‘o Sl . i . ; : Wisconsinan glacial deposits. The glacial drift surface is overlain in most (o)
S 3 ! Y DR « 5 i 7 Ay / / places by freshwater, estuarine, and marine (mainly sand) deposits of h-—
: . : . - . Sy i O 0y o5 , : & Holocene age, but it does crop out on the sea floor (figs. 7 and 10) in many
places in Nantucket Sound, notably in the northern and western parts.
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POSTGLACIAL DRAINAGE

The mapped surface is inferred to represent a major unconformity
(fig. 15, reflector ?H in profiles B-E and H) that was fluvially cut in post-
late glacial time during a lowstand of sea level when this part of the inner
shelf was subaerially exposed. The postglacial valleys cut into the glacial
drift have local relief of up to 14 m and thalweg depths greater than 34 m
below sea level. They form dendritic patterns indicating that drainage was
mostly to the south and southwest. In the westernmost part of Nantucket
Sound, the valleys appear to have been tributary to streams that drained
Vineyard Sound and the southern part of eastern Rhode Island Sound (index
map) to the west (O'Hara and Oldale, 1980). In the northern and central
parts of Nantucket Sound, the valleys were tributary to a stream that
drained south through the area now occupied by Muskeget Channel (figs. 8
and 2) located between Chappaquiddick Island off Martha's Vineyard, and I
Muskeget Island, just northwest of the island of Nantucket. In the eastern ww
part of Nantucket Sound, north of Nantucket Island, drainage was to the
north and east and the valleys were probably tributary to a major stream
that drained south through the area now occupied by Great South Channel,
east of Nantucket Island.

Vibracore data show that the valleys are filled with silt and clay of
nonmarine and estuarine origin that were deposited as the sea transgressed
and gradually submerged the pre-existing, fluvially modified, glacial drift
surface. Radiocarbon dates on freshwater peats cored nearby in Buzzards
Bay by Robb and Oldale (1977) suggest that postglacial marine submergence
of this part of the Atlantic Inner Continental Shelf may not have been
complete prior to 5,000 years before present.
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e DISCUSSION OF MAP UNIT b
GREAT POINT
W// This map shows the distribution and combined thickness of acoustic
S units believed to represent subaerial and marine sediments of Holocene age
(fig. 15, units Qfe and Qb in profiles A-F and H). The older sediments (Qfe)
occur atop a postglacial fluvial unconformity (fig. 15, reflector fu; in
profiles B-E and H), and consist of pre-transgressive fluvial sand and gravel
and freshwater bog and lake(?) deposits, and transgressive estuarine and
salt-marsh deposits. Post-transgressive marine deposits (Qb) are mostly
sand and occur atop the transgressive marine unconformity (mu). The
deposits of Holocene age are underlain by upper Wisconsinan drift (mostly
outwash, and, locally, glaciolacustrine silt and clay). Deposits are thickest,
in places as much as 20 m, where they bury postglacial channels cut into
the glacial drift and where they occur as submerged bars, linear sand
ridges, and tidal deltas. Deposits are thin to absent where they mantle
glacial topographic highs.
Internal reflectors are mostly flat-lying to gently dipping, and
locally are indicative of crossbedding. Steeply dipping reflectors, generally

D

»

o

EXPLANATION : : .
restricted to the offshore bars and sand ridges, suggest foreset bedding. In EXPLANATION
m . areas of deeper water, the deposits are seen to be acoustically well layered 4

/6 ——— Structure contours, dashed where inferred. Contour interval 2 m; datum is O and to contain numerous closely spread internal reflectors. In some places S ] . §

- TT~  sealevel o (eastern part of Nantucket Sound) the unit is acoustically impenetrable. 6 —-— Isopach contours, dashed where inferred. Contour interval 2 m 0
22 el ._-CO_A mmZCO_A Vibracore m.mSEmm (see figure 13 for localities) indicate that the surficial 8 , ._.CO_A mmZCOX

ISLAND mm.mwsm:aﬁw: ﬁEmmm mmmwm oo_mmmw.ﬂ of highly .Q.mwm.mo .ME and ommw mmﬂ:ﬁEWm.M Areas of outcrop of glacial drift deposits; locally, may be blanketed by a ISLAND
B / : g e X Yy o €t with gas that is probably of biogenic origin. Similar acoustically turbi . : not resolved in the seismic-reflection
PN Thalwegs of inferred principal postglacial streams °o e sediments were found by O'Hara and Oldale (1980) to occur in Vineyard ESH.._BM:Sm offRecent seaiuients Ot
A o Sound and eastern Rhode Island Sound. Profi:e
Depths below sea level are based on an assumed compressional-wave velocity of 1.5 km/s for water and for G REFERENCE CITED Thicknesses are based on an assumed compressional-wave velocity of 1.5 km/s

sediments inferred to be of postglacial (Holocene) age

_ — — m Base from U.S. Coast and Geodetic Survey bathymetric maps Base from U.S. Coast and Geodetic Survey bathymetric maps

C. & G.S. 0808N-51, Block Island and Rhode Island Sounds, 1967; = C. & G.S. 0808N-51, Block Island and Rhode Island Sounds, 1967; 5
and C. & G.S. 0708N-51, Nantucket Sound and approaches, 1967. & ] and C. & G.S. 0708N-51, Nantucket Sound and approaches, 1967. o :

O'Hara, C.J., and Oldale, R.N., 1980, Maps showing geology and shallow
structure of eastern Rhode Island Sound and Vineyard Sound,
Massachusetts: U.S. Geological Survey Miscellaneous Field Studies b._ 0 _ m_
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FIGURE 6.—STRUCTURE OF GLACIAL DRIFT SURFACE FIGURE 7.—THICKNESS OF POSTGLACIAL (HOLOCENE) DEPOSITS
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o do Figure 8 shows the distribution and thickness of the acoustic units
L GREAT ROUND thought to represent Holocene marine beach and bar deposits and quiet-
e water deposits laid down atop a planar marine unconformity (fig. 15,

=T 2 5 /S NG A S AD 4V 0 R SR iy reflector mu in profiles A-C, E, and F) that was cut as the sea transgressed

e———— J = 2 ‘ A o Iy o = : across the inner shelf, eroding estuarine and glacial deposits. The beach

) T S ks e Toos 2 and bar deposits (fig. 10, unit Qb) are inferred to have been constructed
during sea-level rise by wave action and by littoral and tidal currents that

SSee —_— LT e e : NN caused reworking of the inner-shelf sediments and redeposition upon the

R e e B\ . NI N\ 7 = = 2 (= e . nearly flat-lying wave-cut surface. The deposits consist mostly of medium

. . R SRR i to very coarse sand containing abundant shell hash, and, locally, small

........ . Hmsmmmoh.mwm,\mrmosm<m5ooa.mamﬁmamm.Hwm:a:,icamooﬁ.mm»wwmm:a

C> Ao ) o
L'HOMMEDIEY S e S :

o e

LR s 4929) indicate a facies change to finer grained sand, silt, and clay in the
L s area north of Nantucket Harbor and west of Great Point (fig. 10, unit

2 VINEYARD

ZetanflofGeoanaoacos Ce TR Lt Qm). The sand and gravel are most likely derived from the adjacent glacial HAVEN
e ol S drift (upper Wisconsinan outwash). Finer grained material in the drift was o b o ok
e Y Al = : G A S = e BTN STl s probably winnowed by currents and transported into areas of quieter water )
& 6 N et = i ; ) : : 7l e within Nantucket Sound and (or) was flushed out of the sound into deeper 3

water offshore.

Seismic-reflection profiles show that the shelly coarse sand deposits
are responsible for the salient submarine topographic features that occur in
Nantucket Sound and that represent very large-scale bed forms (fig. 2).
Morphologically, these bed forms include linear sand ridges, broad shoals, . S
tidal deltas, and submerged spits. The shelly coarse sand deposits blanket N@_ . o o

SQUASH MEADOW

N\ SHOAL

60 percent of the sound and are thickest—in places, 13 m—where they 05 D
== occur as linear ridges (as much as 20 km long and 3 km wide); but generally, \ | Z
\\ m_ﬂ they are 4-6 m thick. Internal reflectors are mostly flat lying and Z_DEI—IID m i
7/ T continuous beneath broad flat-topped shoals and tidal deltas, and are ol
| / 10_2 steeply dipping beneath sand ridges. Dipping reflectors suggest local )
I NORTON SHOAL / foreset bedding.
I \ GREAT POINT Figure 9 shows the distribution of sand waves and megaripples i
i /M%/r (heights to 9 m and wavelengths to 150 m) that locally superpose the larger et
v AN bed forms. Although generally restricted to the flanks of the larger

bedforms, they also occur within the swales or troughs between the shoals
and ridges. The sand waves and megaripples are mostly well developed and
are strongly asymmetric. This suggests that tidal-driven bottom currents
are presently active in these areas and that bed-form construction,
maintenance, and migration are dominated or controlled by the ebbing or
flooding phase of each tidal cycle, probably during periods of peak flow.
The largest sand-wave fields occur atop a submerged spit and ebb-tidal
delta complex located between Great Point and Monomoy Point in eastern
Nantucket Sound.
The beach and bar deposits (fig. 8) are underlain in most places by N O_

MUSKEGET CHANNEL

....... b glacial drift of late Pleistocene age, and in some places by fluvial and

<
\Q
- estuarine sediments of Holocene age. These deposits are considered to be a

“MUSKEGET

ISLAND potential source of sand and perhaps gravel for use as construction EXPLANATION
aggregate. Although the vibracore samples show a paucity of gravel within Relief
EXPLANATION these deposits, a more detailed sampling program would determine if . y - 3
4 === commerecial quantities do exist. Significant concentrations of gravel are Very smooth (<0.5 m) —— — — Contact between relief categories, including o e )
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FIGURE 8.—THICKNESS OF POST-TRANSGRESSIVE MARINE DEPOSITS FIGURE 9.—SEA-FLOOR MICROTOPOGRAPHY
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